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Zion, Iil, assignors to Western Electric Com-
pany, Incorporated, New York, N. Y., a corpo-

ration of New York

Application June 27, 1945, Serial No. 601,824
(CL. 140—1)

9 Claims.
i .

This invention relates to coil winding appara-
tus and more particula:ly to apparatus employed
in the winding of center tapped coils.

In the manufacture of some types of coils, it
is desirable to wind a serving of insulated wire
on a core member and to make a connec‘qion at
a mid point in the winding. In some coils of
small size, this operation becomes exceedingly
difficult due to the fact that the wire used is very
fine and may be damaged if the insulating coat-
ing thereon is removed by sanding the wire, Fur-
thermore, it is quite difficult to remove the insu-
lation from a short section of the wire sufficient
to attach a lead thereto and still avoid the re-
moval of the insulation from an extended area
of the wire, which might result in short-circuit-
ing the adjacent turns of the coil.

It is an object of the present invention to pro-
vide a simple and efficient apparatus for expedi-
tiously forming coils.

In accordance with one embodiment of the in-
vention, a core member having terminal elements
fixed thereon is mounted upon a rotary and re-
ciprocatory spindle and wire from a supply is di-
rected to the core member passing through an
insulation stripping device in its passage from the
supply to the core. The insulation stripping de-
vice comprises a pair of knives normally held out
of engagement with the wire, but movable to en-
gage the wire at diametrically opposite sides
thereof and movable in a circular path through
more than 180° about the axis of the wire while
in engagement with the wire. The skinning
knives are mounted on a vibratory shaft so that
they may be reciprocated along the axis of the
wire by the vibratory shafi while manually be-
ing moved in a semi-circular path, thus to strip
the insulation from the wire in a restricted area.
Suitable stop members are provided for gaging
the number of turns of wire applied to the core
during the rotation of the core and its longi-
tudinal movement under control of a lead screw
on the spindle.

A better understanding of the invention may
be had by reference to the following detailed de-
scription when considered in eonjunction with
the accompanying drawings, wherein

Fig. 1 is a plan view of a coil winding appa-
ratus comprising the preferred embodiment of
the present invention;

Fig. 2 is a vertical sectional view taken substan-
tially along the line 2—2 of Fig. 1 in the direction
of the arrows;

Fig. 3 is an enlarged vertical sectional view
taken along the line 3—3 of Fig. 1 in the direction
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of the arrows and showing one of the stop mech-
anisms used in controlling the movement of the
spindle and, consequently, controlling the num-
ber of turns applied to the core;

Fig. 4 is a vertical sectional view on an enlarged
scale, taken substantially along the line 4—4 of
Fig. 1in the direction of the arrows, showing part
of the mechanism for advancing the core sup-
porting spindle during rotation of it;

Fig. 5 is a fragmentary front elevational view
taken substantially along the line 5—5 of Fig. 1
in the direction of the arrows showing g stop for
the spindle which may be used in the formation
of coils of different sizes and also showing part
of the drive mechanism for the spindile;

Fig. 6 is a transverse vertical sectional view
taken substantially along the line 6—6 of Fig. 1
in the direction of the arrows and showing the
spindle and stop mechanisms in elevation:

Fig. 7is an enlarged fragmentary sectional view
taken substantially along the line T—17 of Fig. 2
in the direction of the arrows showing details of
construction of the skinning mechanism for re-
moving the insulation from the wire and its ac-
tuating mechanisms;

Fig. 8 is an enlarged transverse vertical section-
al view taken substantially along the line 8—8 of
Pig. 1 in the direction of the arrows showing the
manner in which the insulation skinning mecha-
nism is mounted upon the reciprocatory shafi;

Figs. 9 and 10 are transverse vertical sectional
views taken substantially along the lines 8—8 and
10—10, respectively, of Fig. 7 showing the cam
structure provided for normally holding the in-
sulation skinning knives out of engagement with
the wire and permitting its engagement with the
wire under spring pressure; :

Fig. 11 is a perspective view showing a coil of
the type wound in the apparatus; and

Fig. 12 is an enlarged horizontal sectional view
taken substantially along the line 12—{2 of Fig.
4 in the direction of the arrows showing details
of construction of the drive screw for advancing
the spindle during the rotation thereof.

In the drawings, the apparatus is shown

mounted upon s base I5 having a journa] block .

{6 mounted thereon for receiving a shaft 11, on
which a sheave 18 is supported. The sheave I8
is positioned in a slot 19 in the journal block and
is spaced from the walls of the slot by washers
20—20. This sheave 18 serves to guide a strand of
enamel-coated wire 21 from a suitable supply
thereof to a guide tube 22 mounted upon a cen-
tral projection 23 of the journal block 16. The
guide tube 22, as shown most clearly in Fig. 7, has
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a guiding ring 24 set into its free end for guiding
and supporting the wire 21.

On its outer surface, the guide tube 22 has
three camming projections 30, 31 and 32 (Figs.
7, 9 and 10) which cooperate with cam faces 33,
34 and 35, respectively, formed upon semi-cylin-
drical knife-supporting members, 36 and 317, re-
spectively. 'The knife-supporting member 36 has
the cam faces 33 and 34 formed upon it, whereas
the knife-supporting member 31 has the cam face
85 formed on it. These two knife-supporting
members constitute complemental parts of a split

10

tube and are urged together and supported by a .

U-shaped spring 38, having its upper ends bent
to arcuate shape, as shown at 39 and 40. As
shown in Pig. 8, the lower end of the U-shaped
spring member 38 encircles a rod 41 and is held
in place thereon by a clamping member 42, which
is held in place between the arms of the spring
by a nut and bolt assembly 43. By means of the
clamping action of the clamp 42, the spring
member 38 is rigidly fixed to the rod 41 and nor-
mally carries the knife-supporting members 36
in the position shown in the drawings, where the
cams 30, 31 and 32 are bearing agginst the cam
faces 33, 34 and 35. .

The knife-supporting members 36 and 37 each
carry a stripping or skinning knife 44 which, as
shown in Figs. 7 and 8, are normally held out of
engagement with the wire, but which may be
caused to engage the wire when the knife-sup-
porting members 36 and 37 are rotated from the
position shown in Figs, 7 to 10 due to the move-
ment of the knife-supporting members under the
influence of the spring member 38 when the cam
faces 33, 34 and 35 are moved out of engagement
with the camming projections 30, 3! and 32 due
to the members 36 and 37 being rotated about
the guide tube 22. In order to rotate the knife-
supporting members 36 and 37, the member 36 is
provided with a lever 45, which may be rocked
from the position shown in full lines in Fig. 8
to the position shown in dot and dash lines.
‘While there is no positive connection between the
knife-supporting member 36 and the knife-sup-
porting member 31, it will be apparent that, when
the member 36 is rotated about the axis of -the
wire, it will engage and move the knife-support-
ing member 31. The free end of the lever 45 has
a shaft 46 freely slidable and rotatable therein for
supporting buttons 47—41, which an operator may
grasp in order to move the lever 45 from one po-
sition to another. In its normal inoperative po-
sition, the lever 45 engages o pin 48 mounted on
a portion of the journal block (6 and its move-
ment beyond the position shown by dot and dash
lines in Fig. 8 is limited by a pin 49 extending
upwardly from the base 15,

The rod 4! is slidable in a bearing member 50,
which is mounted in a bracket 51, in turn mounted
upon the base 15. The bearing member 50 com-
prises a part of a suitable vibrator, designated
generally by the numeral 52, and including an
electric motor 53 operable under control of a push
button switch 54. The vibrator has a ball-shaped
member 55 comprising a portion of its housing,
which is suitably attached to the base 1§ by
clamping screws 56 and 57 threaded into guide
plates 58 and 59, respectively, suitably mounted
on the base 15. The vertical position of the ball-
shaped member 55 may he adjusted by an adjust-
ing screw 60, which cooperates with the bearing
member 50-in the bracket 51 to properly align
the rod 41. The push button switch 54 serves
to control the motor 53 in a manner common to
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such mechanism in that operation of the push
button switch 54, when the motor is not running,
will initiate operation of it and when the motor is
running, actuation of the switch 54 will stop the
motor. While a specific type of motor and
mounting therefor have been described herein-
hefore, it will be understood that any suitable vi-
brator motor may be provided which will impart
longitudinal reciprocation to the rod 41.

The base 15, as shown most clearly in Figs.
1 and 2, has a hole 63 formed In it for receiving
a compression spring 64, which is held in the
hole by a block 65 threaded into the end of the
hole to hold the spring 64 under compression
against an upwardly extending portion 66 of a
control bar 67. The control bar 67 is bent at
68 (Figs. 1 and 2) to engage the push button
switch 54, and the upwardly extending portion
66 .of the control bar 67 extends through an
aperture 69 in the base 15 and carries a button
70, whereby the control bar may be manipulated
to actuate the push button switch 54. -

Mounted on the upper surface of the base 15
are a pair of guide plates 74 and T2 for slid-
ably receiving the edges of a guide supporting
plate 713. The guide supporting plate 13 carries
a wire guide member 74, in which there is mounted
a guide sleeve 15 that serves to guide the wire
21 to a core member 16, upon which the wire
is being wound. The wire guide member 14 has
a cut-out 171 formed in it, through which an ir-
regularly shaped shield member 18 extends. The
shield member 18 serves to prevent the entangle-
ment of the wires on the core member 16 with the
rod 41, the shield member being fixed to the
bracket 61 and the wire guide member 74 being
freely slidable with respect thereto. Thus, the
wire guide member 74 may be moved from the
position shown in Figs. 1 and 2 back to a2 posi-
tion adjacent the spring member 38 when cer-
tain operations are being performed upon the
coil, as will be described hereinafter. The guide
sleeve 15 serves to support and guide the wire
2{ when the insulation on the wire is being
stripped or skinned therefrom by the skinning
knives 44—44, .

Extending upwardly from the base 15 is a bear-
ing block 80 having a smooth bored aperture 91
formed therein for receiving a threaded shank
92 of a mandrel 93. The bearing block 90 is
cut away, as shown at 94, to a depth such that
the teeth of the threaded shank 92 of the mandrel
are exposed to engagement by a half nut 95 set
into a lever 96, which is guided by the side walls
97 and 98 formed by cutting away a portion of
the bearing block at 94, The lever 96 is pivotally
mounted on a pin 99, which extends into the
side walls 97 and 98, and the lever 96 is normally
urged to carry the half nut 99 into engagement
with the threads on the threaded shank 92 by &
leaf spring 100 suitably mounted on the base
15. In addition to serving as a guide and pivot
support for the lever 96, the walls 97 and 98 carry
gage members 10f and 102, which are pivotally
mounted on the walls 97 and 98 by means of
pivot pins 103 and 104.

The mandrel 93 is adapted to be rotated in a
clockwise direction, as viewed in Fig. 5, by means
ot a handle It suitably attached to the mandrel
and carrying a pin 1{2 which, in the rotation-
of the handle I11 in a clockwise direction, will
engage a leaf spring |13 mounted on a block 114,
The leaf spring {13 may be flexed away from the
block 1{4 when the handle and the mandrel are
rotated clockwise, but will serve as an abutment
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to prevent reverse motion of the handle, as will
be apparent by reference to Fig, 5. The pin {12
is mounted in a collar portion (4 of the handle
which, in the position shown in Figs. 1 and 12,
abuts the bearing block 90 to position the man-
drel 83 for operation. If a shorter coil than that
illustrated in Fig. 11 is to be wound on the appa-
ratus, the gage member 102 may be rocked from
the position shown in Fig. 5 to a position where

a reduced portion (15 thereof will be interposed:

between the collar portion {14 of the handle and
the bearing block 90 to limit the movement of
the handle toward the bearing block. The gage
member 10! has two operative positions, one of
which is shown in Fig. 3, wherein a relatively
thick portion (18 thereof is in position to block
movement of the mandrel beyond a predeter-
mined position due to the engagement of an en-
larged portion 7 of the mandrel with the gage
member. During the winding of a coil in the ap-
paratus, a relatively thin portion {18 of the gage
may be moved into position to be engaged by the
enlarged portion 11T of the mandrel, as will be
described in connection with the description of
the operation of the apparatus.

Mounted on the free end of the mandrel 93 is
a core~engaging projection 121, which is adapted
to enter a central aperture 122 in the core mem-
ber 16 (Fig, 11), thus to support the core mem-
ber 76 during the application of the wire 21 there-
to. The enlarged portion {17 of the mandrel 93
has a pin 128 extending therefrom parallel to the
axis of the mandrel to engage a projection (24 on
the core member 76, whereby the core member
will be rotated with the mandrel. Fixed in the
projection 124 is s terminal member {25 compris-
ing a relatively stiff wire, to which the lead end of
the wire 21 may be soldered. In addition to the
terminal member 125, two other terminal mem-
bers 125 and 27 are also fixed to the core mem-
ber 76 to serve as terminals for the center tap
and last wound end of the wire 2{. The center
tap terminal 126 is interconnecteq with the por-
tion of the wire from which the insulation is
scraped by means of a connector member 128
after an insulator strip 129 has been placed under
the skinned portion of the wire 22. _

In the operation of the apparatus, a core mem-
ber 76 is placed on the core-engaging projection
{21 of the mandrel 93 with the half nut 95 en-
gaging the threaded shank 92 of the mandre] in
the position shown in Figs. 1 and 12. The wire
guiding member 77 may be slid from the position
shown in Fig. 2 to the left so that the core mem-
ber 78 will be readily accessible to an operator to
attach the leading end of the wire 21 to the ter-
minal member {25, After the leading end of the
wire 21 has been attached to the terminal mem-
ber 125, the handle i!{ may be rotated clock-
wise (Fig. 5) to wind a wire onto the core mem-
ber until the enlarged portion {17 of the man-
drel 93 engages the relatively thick portion (16 of
gage member 104, After a predetermined number
of turns have been wound on the core, as indi-
cated to the operator by the number of times
the spring 3 clicks due to its engagement by
and escape from the pin {12, the winding, by
means of the handle i 11, may be interrupted and
while the wire is thus held between the sheave 8
and the core member 16, the button 70 may be
manipulated to initiate operation of the vibrator
52. As soon as the vibrator 52 starts to operate,
the operator may grasp the buttons 87—47 and
rock the lever 45 through approximately 210°
from the position in engagement with the pin 48
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to position in engagement with the pin 49. In
moving from the position shown in fall lines in
Fig. 8 to the position shown in dot and dash lines,
the lever 45 will rock the knife-supporting mem-
bers 36 and 37 through approximately the same
arc that the lever 45 moves through and, in so
doing, the knife-supporting members will move
toward the wire 21 to carry the knives 44—44
into engagement with the insulation on the wire.
This rocking of the supporting members 3§ and
37 will move the cam faces 33, 34 and 35 out of
engagement with the camming projections 30, 31
and 32 and spring 38 will thus move the knives
44—44 towards each other. Since the knives
44—44 are carried by the spring 38 mounted on
the rod 41, the knives will be vibrated over a short
distance during their partial rotation arcund the
Wire, thus to scrape all the insulation from the
wire 21 in a restricted area. After the wire has
been scraped and the insulation skinned from it
by the skinning knives 84—44, the mandrel may
be rotated by a handle il to carry the bared
portion of the wire 21 into close proximity to the
core member 16, whereupon the piece of insula-
tion or the insulator strip 129 may be placed on

‘the core and the connector member may he

placed over the insulator and soldered to the bare
place on the wire, whereupon the connector mem-
ber 128 may be bent out of the path of succeed-
ing turns of wire to be wrapped on the core mem-
ber 16 and the rotation of the mandrel 93, by
means of the handle ({1, may be resumed after
the relatively thick portion 116 of {he gage mem-
ber 101 has been moved out of engagement with
the enlarged portion 117 of the mandrel and the
relatively thin portion 118 of the gage member
I81 has been positioned in the path of the large
portion 117 of the mandrel, whereupon winding
of the coil may proceed until a predetermined
number of turns may be wound thereon, as
indicated by the number of times that the spring
113 is operated and thereupon a new section of
wire 2{ may be stripped of its insulation by again
operating the vibrator 52 and manipulating the
buttons 47—47.  After a coil has been wound on
the core and soldered to the terminal members
126 and 127, the center tap being connected to
the terminal 126 by the connector member 128,
the core may be removed from the winding appa-
ratus and the half nut 85 may then be disengaged
from the threaded shank 92 of the mandrel 93
to permit the mandrel to be reset for the winding
of a succeeding core. -In the event that a smaller
number of turns are to be applied to g core, the
gage member {02 may be interposed between the
bearing block 80 and the collar (14, to thus re-
strict the movement of the mandrel under influ-
ence of the half nut 95 to a smaller distance,

What is claimed is:

1. In a coil winding apparatus, a rotary man-
drel for supporting a core, means for rotating -
said mandrel, a wire delivering sheave, wire skin-
ning means positioned coaxially with respect to
the wire intermediate the sheave and mandrel,
means for reciprocating the skinning means lon-
gitudinally of the wire, and means operable for
engaging the skinning means with the wire and

-for rotating said skinning means sbout said wire

during reciprocation of said skinning means for
removing insulation from the wire.

2. In a coll winding apparatus, an insulation
stripping mechanism comprising means for sup-
porting a length of wire having insulation there-
on, a vibratory rod, means for imparting longi-
tudinal vibrations to said rod, spring means on
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sald rod for movement therewith, rotary knife-
supporting means rotatably supported by said
spring for movement therewith, a stationary wire
guiding member interposed between said knife-

supporting means, and means for rotating said.

knife-supporting means about the stationary wire
guiding member to render the spring means effec~
tive for engaging the knives carried by the knife-
supporting members into engagement with the
wire. :

3. In an apparatus for skinning insulation from
insulated wire at spaced intervals, a vibratory rod,
a wire skinning kniz:, and means carried by the
rod for supporting the knife including a knife-
supporting member, means for urging the knife-
supporting member to carry the knife into en-
gagement with the wire, means for rotating said
skinning knife about the axis of the wire, aind
cam means associated with the knife-supporting
member for normally holding the knife out of
engagement with the wire.

4. In an apparatus for skinning insulation
from insulated wire at spaced intervals, a vibra-
tory rod, wire skinning knives, knife~-supporting
members individual to said knives for supporting
them, resilient means carried by the rod for sup-
porting said members and urging the members to
carry the knives into engagement with the wire,
a stationary wire guiding means, camming pro-
jections on said means, cam surfaces on said sup-
porting members for cooperation with said cam-
ming projections normally to hold the knives out
of engagement with the wire, and means for
rotating the knife-supporting members with re-
spect to the wire guiding means for disengaging
the camming surfaces from the camming pro-
jections to engage the knives with the wire and
rotate the knives through a portion of a revolu-
tion while in engagement with the wire to strip
the insulation therefrom.

5. In a coil winding apparatus, a rotatable
mandrel having a threaded portion, a bearing
block for slidably and rotatably engaging said
threaded portion to support the mandrel, a
threaded member mounted in said bearing block
and normally urged to engage its threads with
the threaded portion of the mandrel to advance
the mandrel upon rotation thereof, wire guiding
means for directing a strand of wire to the man-
drel, knife-supporting members normally held in
a predetermined position by said wire guiding
means, means for imparting vibration to said
knife-supporting members longitudinally of the
wire, meang for oscillating the knife-supporting
means about the axis of the wire to disengage
the knife-supporting members from the wire
guiding means, and knives on said knife-sup-
porting means engageable with the wire when the
knife~-supporting means are oscillated.

6. In a coil winding apparatus, a rotatable and
reciprocatable mandrel, means for indicating the
number of rotations of said mandrel, wire guid-
ing means for directing insulated wire to said
mandrel, intermittently operated vibratory means
associated with said guiding means for stripping
insulation from said insulated wire at spaced in-
tervals including stripping knives, said means
movable through a circular path for engaging the
knives with the wire and rotating the knives about

10

20

25

30

35

40

65

60

8

the axis of the wire through a predetermined por-
tion of a revolution.

7. In a coil winding apparatus, a rotatable and
reciprocatable mandrel, means for indicaging the
number of rotations of said mandrel, wire guid-~
ing means for directing insulated wire to said
mandrel, intermittently operable vibratory means
associated with said guiding means for stripping
insulation from said insulated wire at spaced in-
tervals including stripping knives, means mov-
able through a circular path for engaging the
knives with the wire and rotating the knives
about the axis of the wire through a predeter-
mined portion of a revolution, and gaging mem-~
bers interposable in the path of reciprocation of
the mandrel for stopping the rotation and recip-
rocation of the mandrel after a predetermined
number of turns of wire have been wound on a
core carried by the mandrel.

8. In a coil winding apparatus, a rotatable and
reciprocatable mandrel, means for indicating the
number of rotations of said mandrel, wire guid-
ing means for directing insulated wire to said
mandrel, intermittently operated vibratory
means associated with said guiding means for
stripping insulation from said insulated wire at

- spaced intervals including stripping knives, and

means movable through a circular path for en-
gaging the knives with the wire and rotating the
knives about the axis of the wire through a pre-
determined portion of a revolution, said vibratory
means including a vibratory rod, resilient means
carried by said rod, and a pair of knife-support-
ing members urged toward each other by sald
resilient means, the knives being carried by said
knife-supporting members and said resilient
means serving to support the knife-supporting
members for rotation.

9.-In a coil winding apparatus, a rotatable and
reciprocatable mandrel, means for indicating the
number of rotations of said mandrel, wire guiding
means for directing insulated wire to said man-
drel, intermittently operated vibratory means as-
sociated with said guiding means for stripping
insulation from said insulated wire at spaced in-
tervals including stripping knives, and means
movable for engaging the knives with the wire,
said vibratory means including a vibratory rod,
resilient means carried by said rod, and a pair
of knife-supporting members urged toward each
other by said resilient means, the knives being
carried by said knife-supporting members.

CYRIL L. SCHAEFER.
NILS H. SWANSON.
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